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(54) CONSTITUTION METHOD FOR QUANTUM PASSWORD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the constitution method of a 
quantum password, which does not require a highly precise synchronous 
clock, by using a remote quantum correlation without using polarization 
and executing simultaneous measurement only on a receiver-side. 
SOLUTION: A transmitter 1 generates photons 26 and 27 from a pump 
photon 25 by using an optical parametric amplifier 24. The photon 26 is 
transmitted to an optical fiber 28 after it passes through a delay 29 and 
the photon 27 is transmitted to an optical fiber 32. On a reception-side, 
the photon 26 is counted in a light receiver 31 and the photon 27 is 
counted in a light receiver 34 or 35 after it passes through a delay 33. 
The signals are simultaneously counted in the light receiver 31 and the 
light receiver 34 or 35. Whether a phase difference which the delay 29 
gives and that which the delay 33 gives are a specified combination or 
not is recognized by a classic channel. Only when it is the specified 
combination, the signal of one bit is registered. 
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(54) mm<D^m m'?-m^<Dmm:^m 

(57) 

[fil**©] jS<I#1H:^^^7p< h';5'i'ig*ig§2 4 
*fflVNT;}«>rjt^2 5A»^,5t?2 6, 2 7*»^b, 
3te^2 6(ig3i2 9$:iij§«>te7T'CM2 StilD. 
^ 2 7{iJt7T^'M3 2(CiaiS. Se{|iJT-:y6^2 6$rS 

3 1 T-5b > h L, TtiF 2 7 JiSM 3 3 
3tS3 4*fctt3 5-e*'>>H-2.. S)tt§3 1 i:S3fe 

jl3i2 9As#^S{uffilli;®ji3 3 A^-^^ i.fifflMA^^^ 




1 

>'t;i/;^<^)-:^(CBul3a^F^*iJ;i3:^<|tj|ar3 1— 1/> hB# 
BijBB^2 0^-'VU;^$:^2fflM^5^-\'>^;i/{cA±) U 

m 1 oittftm^fstc A:*j 20 

b. :^45^05t-'VI/;^0-:3?{C, HuaB^lCDBtKilMi: 
Hufg^Hta J; ?) ^ V ^ ^ 2 cDBtraiiffi b 
:»|ll5bfe^fe;^cD3l6/^-'^;^^D^K^c-&if^^■B-^ -^j^b 
JfeSSA^ai tl f# S 2 offl^gSCD-:^ S:^ 2 CD)feti^ai#IS£ 
IcA;'jU {&7?©JfeS&$:^3©>feli^tbb^lS{cA;^bv 

Mse® 1 (o^t^fn^sttrnz * fctt^ 3 cDifctfttij^e-r- 

^•B-f Sofe*>SA>&*»^-^>:^;HCj;t){tl?.bs f# 30 
[a«^iH2] Byia^liJJ;lFm2cZ)^t-'^;b>^^3fe>'^^ 

^^m=f■^^'>^)vt. *«tt^*^lilbfe^2©(i^ 

TS^ff^icio-rmii2^i©{i^tc^4-rsm®* 40 

JRS:mii3*«f^-V>^;b-e^^b«:*sf), iSLSiiaS:iifI 
ffl!lJ:!3Sffffl9{ceaib, BijtBSLa«4S5^«li:1-Sa? 

cifttlgbT, ^i©3t>'^;u;^i5J;if^2 05fc>'Vi/;x4^ 
^10it?>'t;u;^:£2o03te8St:^ttb> 
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miim 2 ©7l£-'^;u>^ <fc 7 7 >(• Pi !&: 2 ©S^-f^ 
+ >*;i/{cA:^;bx 

SffiffiOtCjJIr^Ttt. B3ie^l©ft^f^-\'>;^;i/©tB;^& 
^1 ©Safest A:*j U 

b, ^tt5$nfe-:^©3te>'t;)i.>;{ciiii^st:j:»3^2<D 
B#F^jiffiSJlSb, ;a-iB[bfcffe:i?©Jt''^>'u;^©3tSSic^iK 
^SitbfeJtB&ASBlUff 5 2offlJteSSffl-:&5&^2 
©S3fcgiK:A:^U {fe:&©3fcES4^3 0SJfe^fc:A* 
b, 

BulB^ 1 ©SifcgSi:^ 2 ^ fctt^ 3 ©S^tSST-^^tfl^ 

B#ictfei±5^n. b*>t)H!ji3^i©^raiUiAJ-^iis(fiEia 

^Tfeofeti^©^!;^, 1 t'v h©{I^Sg&^SCii:& 
i: ^ S ©«fiR;& i£. 

CO 0 0 1] 

[«ra©ja-rsti{0^»] *%wtt> si'pti^(D^mm. 

[0 0 0 2] 

€©«?K6s|+»SI&fl<]tcSlltT-fe -i. :itlz^±i^(omm 

^m.^<Dmm^'e-'$> bJ&A^eiiTfesast^j&jSEiSii- 

[0 0 0 3] jif^Bg^tt. mmtiji >v-b-2^&st^^b 
b (cn&¥®^ci:iqi^) . ^fiizmMimw\^xm= 
#izj±^>^5^A(cm^SBt^:S:k:b, ^H^c^^j'fev^ 
«^?£T-§ft#Asfg^^5 ^b©TN < ^ttT^gma 

twins) i3l«#i:Sfi#»±fpJP)*»©S^!& 
Wlil^^iSg!^^^i:^^T•»mitc:|{J««l&^*^bT^^ 

So 

[0 0 0 4] ¥®J:i:i:^i55gg|©S$*s^bv%i:§> 1"* 
t)*)-Sffi-3*:|j5^||tt4£:.rjtT'5i:t (cn&one ti 
me pad^fcBf^tf) , c©:&&B:i|fi^fl?j^^tt&WbT 
V^S::i:45Shannon {CJ: tjaE^^ntl^a. b*>b, 

>v-lr - t EScT S « ^ ©«iS?&® $: ^ ©il5a» BU t i^ife 

©4»0*SE8Sl-ntf J:^^) ©a, one time padiSttHfig 

[0 0 0 5] ^mmBS^mxit^mma^&mmtm^m 

©2o$:mWbT:}b'D^ 4^B8lffiS:-)iatC'i^M-r S. jgfi 



3 

(cov^TJiiSiR : [ 1 ] *fflfn* • us® • sia?&« 

^) ^ [2] ^n-mmm ret^cDistt* Uj (B**11S 

t00 0 6] mf^Bt^T-ttBt9:A:dsS]S$ns^i:SHU K 

i: t ^ -5 iSitt t ^SISSS: S V ^ T V-* S , 
[0 0 0 7] L*»L, ::©{SlJiH:*>eEra$ixTV>5fev> 
7'ii!tjgg5&:i>. 9 9 44p{C(±S^n> 

toi%Tli:JtlR : [5] Peter W.Shor:"Algorithms for 
quantun computationiDiscrete logarithms and facto 20 
ring, "Proceedings of the 35th Annual Symposium on 
Foundations of Computer Science, edited by S.Goldwa 
sser (IEEE Computer Society.Los Alamitos,CA,1994) 

P.1Z4 ^ [6] e^eea rj^n^ti—^j ^^^3g 

^#IS^3 6#4^ (1995^ 4«) p. 337 (CPL<65iB^ 
[0 0 0 8] Z<D&^=i>\:::D.-^ltmtd^mt^tlX 

[0 0 0 9] fie3l5CDS^Bt^(CrPf*TiJiB^-r-S. 

[0 0 10] a^^3>fjL-7^^ y^^^m\>^xh. 
^mmi>. ^^^tix\,^tii\,^zt^ms.\^tjiif(:,j^^fi^ 

^ C t ASajfgT-S ») , $&?^$^i{)S^iE$nT l> -5one 
time padiSC^fflASpItgi:?^^, 
[0011] ft^^fli^O*<$a<j;^5SJ: UT 4(i^tt,^Bg 

(0 0 12] 4(i5fett®Bg^{COV>TittD^1-5. 
4te5fc«,^Bt^ttg1S0t%^$nfcS^Bt^T-fet), i¥ 
*ffltt:XBR: [7] C.H.Benett and G.Brassard.in Proce 50 
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edings of IEEE International Conference on Compute 
rs, Systems and Signal Processing.Bangalore, India 
(IEEE, New York, 1984) ,p.l75. [8] A. :i^1}-V/ 
^itm^m. •"S^^Hi^^colgf^j vol.7,No. 
2,p.26 (1992). [9] G. 3U>X/#7cff;tiR 
""m^Bg^ttiia^CDB&^j J%^)^^^ V0I.8.N0.5, 

p.3i (1993) ^cai^?>^^T^^s#, \iiTnM-^m.mt 

[00 13] 4{i>t«,^Bg^{cijv^T<i. 02ts^t-J; 

10 ate. iS{i#li:§fi#2ttl tr>;;h{C-Dt3fc^^lo 
^f"-\'>^;^4(iiim^:7 7^■>'^•T•fe^). *ift&(j5=--\'> 

^)\'biAmm.^mmmx'^^, ^aeg-T^-v >^;u5 ajs 
^rs. za>ziL^mm\z-t^tztb. wT^B^iHST-tt 

20 ^i|{C(4T<?-b;:^T•?^&:^,^. iS(f{H!lhr5» h "0" *JJ;V 
"1" Sr^/^^U;^ 3 kin-T^-f >y-ri){c$,)t t), ilJig 

^teri-T^^-f >^®«-&{± r;^3pj ^ "o" {c, rgjgj 
"1" tc, Rfl^r3-7^^ ><>*©Jl-&{i rjgllD j ^ 
"0" tC, r^ia»)j ^ "1" t?«f^c5$-B-S. C©J;d 
<elSl»)i*«)&i@|fe#l fcS^#2tt^» (ftiSf^w^ 
^bST-) ffoT*J<c 1 «i -jtiiT-»*^nfcSLIS 

«6Sffl^-rS. Cltltt§fl#2 J:«W-ri.*i5®«i7>& 
30 ^fiK^Sfc»®7c{c«:5fa,a«r-*S. «tS^li7{4j>:{c 

[0 0 1 4] : jS(f#ltt7>iJ^i.{c:3-7= 

-f >^ffiS:31JKL. SLISa6tCiie-3T5fc>'t;u;^3©lg:)t 

>^^-rsci:i:bx SLiSaecDgSJcDffiAs "i" 

[0 0 1 5] ;^7'<yr2 : gm^attsij-feMs/vi/^^a 

;?$r«iJS^i:JiT-$'&:VN {^m^^^m.) ,'^^X. if: 
V^T«iJ^-rs. j3lfs#lAsS»?Lfen-7^^ >iriSi:|Bi 

0 ®t«vh{c||t5j3ie#li:SM#2fflFBlofflsmiSfi 
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[0 0 1 6] ;^5^>v7-3 : ^njix^ 1 tSftfC 
too 1 71 : mm% I t^M^ 2ii^:^ifi 

i!Sa*5ffM ^ t V ^ 5 -r T- s . 

[0 0 18] ;^5^'y7-5 : 1 2 tt^ofe 

[0 0 1 9] 7^-;/ 7*6 : h^jl^V^fct-;/ Mi 

[0 0 2 0] ti±CD#jlitZj;t3, S^^^^T^^'&^^^ i: 

[0021] ^ci3^ fi^Bg^cQjiffl<4Sr^x-r ^$S!t® i o 30 
[0 0 2 2] 4mtfti^mm^s§^^mm<tthmizmi) 

■fi^m^cDmSLt^tb ^ T J±«: e> d i: T- S , C 0«gL 
5 J:■5'&:il3^L^^l^^^■y■t(^tr4o^>D^i3feSr■r'^■r^ 50 
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[0 0 2 3] 2 3t-u>h.«^et9{;:ov>Titt 
B^Ts. 2 3t-u> ^ttMl^t^^±2tt,^tt^iBt^^D- 
0!|■r•fe5o »*BI±:4:S«: [10] C.H.Benett.Phys.Rev.Le 
tt.68,3121 (1992) . [11] B.Huttner.N. Inoto.N.Gisi 
n.and T.Mro.Phys.Rev.ASl, 1863(1995) tzm^^^tiXiS 

[10] x-^m^tirzmmm5iz7rs-rt<DT-h 

s. 

[0 0 2 4] H 4 t t5V>'r, 1 tt3t/l;u;< 3^5 

0%CD\:f-L.:zyi) 1 0 T-T^.'t;!/;;^ 1 1 i: 1 2 
tts {Sffl^pggl 3 £ffl^^T3fe>'^J^;:^ 1 1 03fe(ji*i«rSL 
»^6t:t*^Tlf i' "0" !5:C,jf 0, t-^ hfiSAs 

"1" tcetil 8 Ogi:^gau. Tfe^r-TMl 4 t 1 5 
*>^'&:i)ft^^5^i'>^;i/4{CjlSo fe/,Tt-^TOM?B§ 

[0 0 2 5] S«^2Ji, 5 0%Ot;-A;^7-'J 1 
6T-7!6^-5>'i'^ 1 l*J;uf 1 2S^^$-a-s (»Stt:J:iSt 

[10] tct,jiE'^6fiTv>s i^nt:— -v^ 1 0 
ijitri 6©sw^(i5 o%T•*5-i^s^±Ja:^,>) . b:- 
J^7.y) 1 OA^f) t:— AJ^T"'; l 6 t.x\t i o 

A;^7">J -j^ 1 6{C*"^^Ttf>y hfll «0" ©WP^^ttg 
3tg§l 7#JAs^--i7 7 'J Vi'lc, tr>v Vm "1" ©m;1/ 
;^ttS7fcl|l 8iPi|As^J^-^>7'J>i;{c;&:SJ;^(C^5. " 
[0 0 2 6] 2rJt-l/> htt^Bg^-^a:, ity^;u^3 

0. lO) 3t-U> ht^^cr)>fe*fflV>S. cntt)^^^ 

3 tc ^ s n s 7ie^^©S[*j 2 )w±{c & 5 sii^ § -e § § 
otcjfi-rJitsfctoffes. 1 J: 5 

i:/^$v^©T^ /^-'l';^fmil#JcS3fc|gl 7i: l 8©<5iJx 

T'x ^^i:^^:©3^^s^I#2{ci:•3Tt^•> hfa^ij^^pig 
ujipu sjfcggi 7-e*'>> h?nfc«^{±if 

"0" xi)htm^m\zmmt^ziit^x^i>. w±© 
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10 0 2 7] : ii$m#lttSLaSl6(C(ieoT 

■So 

CO 0 2 8J >^7^>;/r2 : Sfi^2tt§5t^l 7 i: 1 8 
56^1 7i: 1 8©if:^f,f*'^> h Lfe!epttMfcr> * 

[0 0 2 9] ;^7^>:;7-3 : j§^As&l^i:{g^-r^^«. iH 10 

[0 0 3 0] ;:^5^«;/7-4 : fl^^tf-v h tr^l^fc 
S<s#li:5fg#2 U*»^Eae.:fe^^|^-o^^E^<t1-2,CI^: 

[0 0 3 1 ] Ccr)>^^-i,{C^LlS^#ASMA^T-^.g>A> 20 
S:fflV^T feCD i:|H] bM^iJ 2 /'t;!/;:^ ^^j^ls C 

#©^^B^^i;>;/ hffl^Mssitiecu ^^-rnt-sj; 30 
[0 0 3 2] 2zi\i-u> i-ikmm^m^^mmih-r^ 

^b-rSA^A^mSii'&S, ®4®J:a{c2*(D3t7y-f 
^btt^oltgfc&s [:Sti85l 2 : #7cM;t r^fe^i^os^^ 

[0 0 3 3] S15tC^©®^CD«fig*^-r, ia5tC43l^ 

T, i2te#itt^M;i/::^3:&fS7tet:-A;^ri; -^/^^ 1 9 
(C<t ?)iS35t51ijt§it^tc$)5^^g©ytji/;;^ 1 1 h 1 

1 1 i:l 2ttiliI$l^ofe-a^^>'l'^i:LTJt7T'f 
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/■^^b^^ 1 1 i: 1 2tt^7 7"f>'M©ff'$:fii®1-5FBltc|5l 

^SltttV^fctottt, /vi/;^ 1 1 i: 1 2 ®P^Pl(i 1 n s 

[0 0 3 4lJ)j{c. 4nb-U-> htt^og^{co(,>TsJJ 
W-Ti.. 4 3t-U> htt^Bf^Ji, ±il;Ut4(i^;y; 

i«l 1 txn-<:^,^^TV^5o ^J5ge>JtCtt^40 2 3 t-b- 
> htt^Bif^tiJV%Tfflffl^aS*0;g. 9 0jg, 180 
ffi, 2 7 0SO4««Sffli\ T-D hnyi/tUTttSft 

1 8 Ojg) (9 OS, 2 7 OS) ©^^T-^V^r 

n ^ Mi;? U A' ^ t S{=# § ^fc-B- S i: I ^ 3 

tg©lt«t{i3^g^ 1 1 {3pu<l?;^$tvTV^s. 
«'J^n?>J;5lc, C©fi:^Bg^-ffi£0^,.^tt±j5nufe2ri 

[0 0 3 5] ll#raMTgSllt9{COI,^TS5^BJ■rS. 

*l+SfflV\S,i^T-^4©2=3 h-P> hm^flf^tc^iLi 
UTV^SAJ, ffe©fi^Bf^A5|^it3ttt,^$fflV^SO{c;»^ 
Us it2^1-5«^©^<£fflV^S^A^4f®fl«JT•fc•5. I^IIB 
: [13] Goldenberg and VaidmanniPhys.Eev.Let 
t. 75, 1239(1995) {c:M'^e>tlTV^€>*', WT^^tClftB^ 
•rS. EietrS^-TidtC, j3IM#U±tr.:; h "O" ©i® 
^l±/Jt-bA<l*>t,, tf.;; h "1" ©:®^ttj}<-hBfi!| 
A^e.7t>'Vl';:<3^Aia. ag!(^6 Srj^ i.. itJ^)\^^2\t 
^"f-^tzfzl-o^tsti-^o ^fe>'Vb:;^3li5 0%t-i. 
^7"'; ^/^ 1 OT*-^{c45-A»ns 1 1 tt^©* 

i^fc^r-fyN-l 4t, 1 2{i*v^iiii2 3 

:fe < i t J: >) 1 1 *s§fI#{KiltiiJ« ufc^^ 
v^;!';^! 2Ase2ISSS|5{CA-5. 

[0 0 3 6] S{t#ffi!lT-l±^^VI/^ 1 1 (C®S 2 3 i;^ 
b«^f©iljiI2 4S:ISItS. ^ntCit) 5 0%Jf-A^ 

>;/4' 1 6tt3(,>T^.'^;U^ 1 1 i: 1 2tt^^t, 
-hAf!)A>e,AltUfe3fe^t;U>^3tt;1t-bA' "K- 
KB{|iJA»c,AWL*:MS^<;u::^3{i#— KB' {cfcHS^-T 

T-^(i#i©a»«6&s^T-t?.. m-^}^yh<Dm& 

1 1 • ADX Ut^, 1 2 SrffilJ^ r Aflxl- 
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[0 0 3 7] jiciKl 3t4)«!>-!.e>nTV>5ia»), ccDfi 

CI i:3!)S*He«3T-* i.®T-^ 5 CD J: 3 ife-il/' vu;^ 

J: a f A X >^-q^^gt^S^{b1-5 fc«)t Jifi 

[0 0 3 8] ftt. ^7fc?^^l^g^{COl^TgJiB^-rSo 10 

msi^mm-tim^m^X: :SC^: 14 [A.E.Bkertet 
al.,Phys.Rev.Lett.69.1293 (1992) ] T'JI^Snfc. 

S. ifc^^y^^UJ^Z 7H:^l67 5"f A3 2t:jS5>nx ji3i3 20 
3*iiji^§7ti§3 4*fett3 5X-i^'^>V^ti^o M 

m2 9 i3>i^mtmmmm. mm.3 3 3tt^^5fcttsfi#ffijT- 
(Dm^^m^^^, {nmme^ itmmmiixmm\.. ate 

2 4 i: S:{s#{pij CD V ^ -rn t [5] U T i V ^*s, 

'&M^\tT>7-^7.x^ti.\^i.o\^\.xii<. 

i:Sfs#*s (0A +0B =0) J;d{c{4+BPS-r 30 

7 -7 > y >^^g+cr)ig3i-r«;t) 
*.j§^a^^SK{c J: »j , 3 0 i: 3 5 T-ife^AS|HjB# 

A-^^ h^f*lSSi4s-^§3teS3 1 ^3 4T-|i]B#*>t7>h 
^fn5fil*ttOt&5„ i«r3-r§^^3 0i:3 4f|BlB# 
*e7>hdSfeS*\ S?te§|3-1 i:3 5T-|5lB#*>>>h3!)5 

3 1 i:S7t§§3 4T-7fe^®|5iil$;*jH7> |.;{,s^§^§^g 
3 1 i:53teM3 5T-7fc^©|5lB$3!}.>> hASfeSA'tt, g 

[0 0 3 9] c©fi?Bg^tt^fflo<]mJf!i*»e.Mnfe!f$(a 
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[0 0 4 0] c®s^iii^£D^ffl±®Fom'iS{i. a<sii 

> h $ n A^S o t i& ES'J L It 6. % 

iiiii2 8 tjJ;0^3 2«i±y#®;t-^-T- 

[0 0 4 1] 

[^0^*s||^UJ:3i:-rs@iJS] ±idiLfeJ:-5tc:, m.^ 
fc. 2nt-U>httjBBg^, 43h-U>htt^Bf 
fe# i: §f5#P^T iSJtSoiBlsa Q <;/ ifc -i;>s i: ^ 4 i: 

CO 0 4 2] 2^^B^{±, ±iS{3fg^^T^$nfc*,©T% 

J; tJiSMSraw^'n «y^^/iiSfcb)&tv>S9=^at^©«fig 
;^^$rtset-r S ^ i: tcfe s. 
[00 43] 

^i©fs^<&{5x.5fi?^-v>*;uts Sf^^^^s^ia 

Lfe^2©fI-^&fiAa*!a{5^>>^;i/^^V>, ^jt^ 

«e8glii:r5fi^iit^©«|fiK:&^{c:fcv^T, i^fUPJltii 
v>T. |5l-©li#Bg*S**U Bui3l^ra(iJ:»>fiv>:3t- 
l'>hS#F4§Wbs -?ti-?'ti*ilo©3fc?A>c,«:Sf5 1 
*Dcti;fm2®3^>'Vu;^<&^^U mii3mi®3fe-'Vi/;^t 
2o©>fcSSl3:»-KL. ^«^©)fcvvu>lo-;&{Cmi!3B$ 
P^«@<t5«<HuS3=it-w> M^rait)5Sv>^l©li#P^ 
SS^MbAc^, ^4$utfte;^03fc-'Vi/;^©ifeSS(z-&git 

^■a-. ^»SLt^S§*s^»5ff52o©:>fegS©a*i©lo 
©JtSS<&^l©«?5--\.>4;Hcit^atj«C«^b. sUfB 
^2©3feA;u;^^^2oa?^A'>*;HCA;'3L. §ff 
ffiijlc t5^^T li, miSB^ 1 ©ffl^^f:-^ y^)\><a^ti^% i 
©7feMai^©{CA;t)U HtiS3^2ffla^5^-t.>;^;u®iJi 
:t7$r2o©3fe854c:^li5L, ^«[^©JteM;u^®-;;J{c, 
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mm-tfi<i^^<Dm-^'^-c * ^ fc: ^ -^^ > 

[•(Dm^i:^nit?>zti:wmtti, 10 
[00 44] m^m 1 iB«cD*^ffi{cifeoTtt^ ismffl! 

^r^3^^T^ ^i*Jii5^2©>fe/^;i/;^$^^U ^i© 
3t>'Vi';^S 2o©3tsS{c:^*$L, ^iJ$»cD3fe/vi/;iffl— 

^lift^•«■^ -&8IL*:3tS8#ai>)f#S2^CDJ\5gS®a*.® 

«2cD7fc>'^>ii';^*^2®M^^5^-\'>^;i/JcA:bu. Sff 

tiltB^fetlA^L. ^2©S^5^>>^;i'eDtB;^^ 2CI 
®7t8Stc^iSb. ^iii^ffl7t/vi/;^«-;j^lc:^2®B#p^ 20 

1 ©Jtmmf^ISi:^ 2 ifettig 3 ©Jt^ai^lST-M^As 
HB^Ct^^tb^cns b*»4.^ 1 ©^^jlMAs#A-i>{4fflil 

T-feofc:@-&©B^^, 1 b*u/ h©fi-^:&§^-rS. 

[0 04 5] »^JH 2i3«©*^?gtt. aisRJS 1 
63«®^B^{cj3V>T> mJie^ l*3J;t)^|g2©^^VU;^S: 30 

h U •y^'ii*i*fe(±M^^©j!j;^'!r-HS^{CJ: 
o t «^ -r * CI i: * S e i: t- -5 . 

[0 04 6] gf 3 |3«EO**eaj±, fi?:b^ 

^mi^m^^m \^tzm 2 (ommii^^ s*^^^ >^^;i/ 
T-igmb^t*^^, as!fasri5ifsfiiJ;»3S«{piitejMb> 

H5i3j5L8!t*&«iS^Sli:t-5S?Bt^©^fiS,7j^tc*3V^ 

♦SSt«$&b-Cx ^i©7fc>'Vu;^4i3J;V^2©:Jt>'^;i/;^ 
Sr^^b> ^l©3fc?^>'Vl/::^S2o©^gS{C:g-l^b> 
i«$ixfe-;^©>t^vu^{c«Sf^S-C-» 1 ©l^r^ilj^^ 
Mb, :i3'**b*:ffe:*©3t/^;i/;^0>tgStC-&SS$-B-s 
bfc3t5S*sm»3f#S 2o®3fc8SOd-^©lrD03fc8SS5t 
7 7>f MA>e>^C?,^ 1 ©a^5^^ >:t^;KC^;^ei<jt:^^ 

b, B!ii3ii2©ife>'^;i/;^^3fe7 7"fM*»f>;&:5^2©g 
2©a^f^-1^>;^;i/«m;/3*2-p©)tegSt^ttb> 50 
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SrliEb, ^Kbfc<&;i&©:?fe>''?;i';^©^!Stc^»£^-B-^ ^ 
m b fe3l688tf 81 5 2 o©>tfSO-;& 2 OS3fcg§ 
{cA:t;b. ft!i;&®^?S?&|g3©S7tg5{cA:>3b. BtilB^ 

1 (D^^mtm2^tz\im 3 ©STfeHT-^i^A^laJll^tct^ 

S*>^&*^^^>*;i/tif){ii^,b, t$^©iffi^-a-T-fe 

[0 0 4 7] ai5RJa3f3«®*l6BS»CfeoTH:. aiflflSI 

bT^i©>fc/'Vi/;^*5J:tJf^2©^y^;u;<^^^b> ^ 
l©^?>'Vl'^t:2o©3tieS{c^iftbs — ;5©7fc-'Vl/;^ 
{c^l®l^Bg®M*i5lSb, ffe;*®7t>'VU^©3tSSt-&«[ 
^«itbfc^KA*?Z!)?f -5 2o©)tSS®d*.0 l-o 
©3fcK & 3fc 7 7"f MTtp 5 ^ 1 ® -\' > ;i/ 

^a<jtca3^b, »2©3fc>'^;i';^*5t7r'f>'^*»6'&s^ 

(om'i-^^>^)i'(D\hti^m\(o^9tm\^xtii.. %2 
ffla?-5=--\'>^;u®ai;ti^ 2o©3feSS{c^itiU — :*© 
7fe/vi/;^{c|g2©^MaMS:JSb, ffe*®jfc/vi';^©3fe 
SSt^3S$-a-. -&atb;fe^S§#^»3ff S 2o©^SS©- 
:^*SI2o§3feigtA;bb^ fte:^®7fcSg^^3©§7fe^ 
fc:A;bbs »l®S^^i:^2*fc(i^3©S7tl§T-<i 

^*s|B|^^ctftffi$n^ b*>*.^ i©^Kii@i^#is{a 

ffiHh^ 2 ©B$F^ii@*S-^X. ^(u*i^-{)Sif#^©ffl-&-&T- 

^^■efeofc«-&©ibi, 1 bTu; b©e^^§git-S. 
[0 0 4 8] 

immmmofii-m ^xr. iiffl<£fflv>T2is#EW©sijfi 

©ffJ,^t■:^^^TSiBS■r5. 

[0 0 4 9] 01 (a) tt, 2|s:|6B^®-||«SJ|$*SC^S5 

a?8g^®ffij5£:^}£S:S;iB^-r5HT-&S, iBllSIlc^s^^ 

mM&moim.=?-^^(omwij5mt. 7 7 > v y^maco 

lga§^-;^{CffbV^s^8i^©«ftlc*5J;l57'D 

•3S«jS|5]W^D >^i^5^Slc bti)©T-fe'3. tie*© 
-Jt?^ }$ft?Pi^©ffinfci^8a?&^©^ bT^^ 
5*)®T-fe5. 

[0 0 5 0] 01 (a) ^Ci5l^T^ iS<i% 1 

2 5 ^^fii&Sto^A ©Tfe? 2 6 i:^tSi6awB ©Jfe^ 2 
7S:fg41-5, 2 6ttjt}S2 9;fea)i^3fe7 7"rM 
28ti5^»3, 5fe^2 7{i^®**^7ri'/'53 2{Ci2l 

§«{iyT-tt>fc^ 2 6<S:^®^*§3fcM3 IT-^b-^V 
>t^^2 7ttjl3i3 3^31ii«S5fcg§3 4*t{i3 
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[0 0 5 1] 77>v>T-?$8+cDiia. tf^h-ibmmm 

"F^miC^tHt. 0A +0B ASOSfclil 8 OSCDJg-^ 

mu^y vifi^^htft{^'^%^z \ hz Stephen 

h 3 ;i/ DSMCD r □ h n ;i/ * ffl V ^ T fi^ns^ * 113^1- S 

[0 0 5 2] * -r\ i^fS# 1 tt-fl^®^ili?4A^ 1 o 10 
SiiJi-rs. ^l@ffilT-ttt<>h "O"Oi:§0A = 
0. "1" ©i:t0A = 1 8 OgtL. ^IS«2T{it: 
-V h "0" ©i:^0A =9 oe. "l"®i:§(9A=2 
7 0jSi:-r5, '^^iS l i: 2tcMf£iL^ §«#ffJ-CM±a 
l@iSlfcL-r0B =0. «i@ffi2i:LT6lB =90K(5D 

•^f::^^b|5lB§5!j^> hAJ^ci >)f#aSJfeS®'<iT^EIl 
D h:3;i/B:»:©ji!?T-fe?). 

[ 0 0 5 3 1 7" 1 : Hl{s# 1 tt5 >^5^AlC^iSi£ 

[0 0 5 4] 7.7-vr2 : S<t# 2 {±j3lfl# 1 ^ffiiZltc: 
li:34**:{i31t:35 ®VN-rnA»0'<7'T-3t?^©lB] 
[0 0 5 5] X7"-:/r3 : |b]B?f* -l; > h $:tl«iJ1-i,S{Z 

A^iE L o it A^S S: 2 C W A' tc 1- 5 . 

[0 0 5 6] 7.y-^)>r^ : iSfg# 1 i:§fi# 2 ttSi:^ 

« A^ffjflX? V ^ s tt -r T- s . 

[ 0 0 5 7 1 r 5 : 1 i:5f§# 2 tt^ofc 

t-;/ h©5Tt,jg^;fefy^T-PI^lf-> hStttiSU, 
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[0 0 5 8] ;^5^<yr6 : J^^tf h tf Hi 

illfi#l i:Sfi#2 LA»^^,)&;v>(il-©fgi^#f .SCli: 
Ai»aES*xTV>S©T-. ^ixSr«fc?&£S7 hg^^fi). 

[0 0 5 9] 

X\ «S§aiv ';;/\ «;/ :ii > y— T^^St©$S<b© X d tum 

^i5ti&^^-:>T^^^i:^/^©T% ffi#.®ti^S:<»#t-S*7 T 
'l'>'^SS5l<b'5:V>. MtC, *^WT-l±7fe^^®|5]B$*'>> 
h&§^#lPi|©«^T-ff -Pfc®, Sfi#ASD-*;b«c^D 
'i'i'^^#-^T^^^^I^i^^, cin«ijSm#i:Sfi#©F^t: 
SJ«S® IB]^^^ D AS'ii'^T- o fe(i!e3|$® - » 

tt±i^LfctJ£*©s^Bt^o^,'S&i-'<-r u T-rzm 
[EIS®ffi#ifeiJiB^] 

[m 1 1 *l6B^©-^JEff$®{c«SM^Bf^®«fi£;^a 
Sr ift^B T * fc »© J: V*3liEJ^SI tJ It S >te ^^® PI 

(gI2] t«*®m^^at^T-$)i)4<l^tt,^Bg^$:iaW-r 
-5t«)©0T-fe5. 

[113] ia2t^>t-4®y6«?JBt^tc43lt53-7^'f > 
[^4] 8aE©a?®^T-fe5 2rj t-U> h*^ffiBf^ 

[gi5] tie^oa^Bg^T-fci) 2 3t:-u> h*^,^Hi^ 
[06] vt^<D&^v§^x-ib^mmm'Fmm^^mm-t 

5fc»®^T-$)'S>. 

[07] tJ£5l5®«^Bg^T-feS->t^T^Bi^^iftB^-r 
5fe»©0T-fe2). 
[^^©UiB^] 

1 ilfflW 
2 

2 5 *>7-3t?^ 

2 8, 3 2 ityr-i/'^ 

2 9, 3 3 >y A 'i* X V^J-'— Siljffi 

3 1, 3 4, 3 5 
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